The Wisconsin Ha Mapper facility was used to obtain spectra of [O i] l6300 in three directions that sample the warm ionized component of the interstellar medium at the Galactic midplane and at pc. Weak z Ӎ Ϫ300 interstellar [O i] emission was clearly detected toward all three directions, with [O i] l6300/Ha intensity ratios for individual radial velocity components that range from less than 0.01 to approximately 0.04. According to photoionization models of the warm ionized medium, these [O i]/Ha ratios suggest that most of the Ha originates from density-bounded, nearly fully ionized regions along the lines of sight rather than from partially ionized H i clouds or layers of H ii on the surfaces of H i clouds.
INTRODUCTION
Although warm ionized hydrogen is a significant component of the interstellar medium (e.g., Reynolds 1993; Kulkarni & Heiles 1987) , the nature of this gas and the source of its ionization are not yet clear. It has been proposed, for example, that the diffuse H is the fully ionized portion of a pervasive ϩ warm intercloud medium (e.g., Miller & Cox 1993) , that the H is confined to H ii-H i interfaces on the surfaces of clouds ϩ (McKee & Ostriker 1977) , and that much of the H is mixed ϩ with the neutral hydrogen, forming partially ionized, primarily neutral regions (Spitzer & Fitzpatrick 1993; Sciama 1990) .
It is now possible to begin to test ideas about the relationship between the H and H 0 through observations of the extremely 
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where n(O)/n(H) is the gas-phase abundance of oxygen, T 4 is the electron temperature in units of 10 K, and y is a factor 4 with a value near unity given by (1 ϩ r)/( ϩ r), where r ϭ Berrington & Burke (1981) and Péquignot (1990) . If the hydrogen in the warm ionized medium (WIM) were 50% ionized, then the [O i]/Ha emissivity ratio would be 0.5 for a gas-phase oxygen abundance of (Cardelli & Ϫ4 3 # 10 Meyer 1997) and a temperature of 10 K. An upper limit of 4 0.02 was determined from an earlier study of one sight line at l ϭ 114Њ .0, b ϭ 0Њ .0 (Reynolds 1989) , which indicated a high fractional ionization for the WIM hydrogen and placed interesting constraints on the relationship between interstellar H ii and H i in photoionization models (see, for example, Domgörgen & Mathis 1994) . Observations with the new, much more sensitive Wisconsin Ha Mapper (WHAM) spectrometer are presented below; these observations repeat the original sight line mentioned above and provide information about the [O i]/ Ha intensity ratio in two additional directions, one of which samples the interstellar medium away from the Galactic midplane.
INSTRUMENTATION
The observations were carried out with the Wisconsin Ha Mapper (WHAM), which is a recently completed facility funded by the National Science Foundation for the detection and study of faint optical emission lines from the diffuse interstellar medium (Tufte 1997; Reynolds et al. 1997) . WHAM consists of a 15 cm aperture, dual-etalon Fabry-Perot spectrometer coupled to a dedicated 0.6 m telescope, and this provides a 1Њ diameter beam on the sky and produces a 12 km s resolution spectrum across a 200 km s wide spectral win-
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dow. The spectral window can be set to any wavelength between 4800 and 7200 Å , and a CCD camera serves as a multichannel detector, recording the spectrum as a classical Fabry-Perot interference pattern, or "ring spectrum." Compared with the instrument used for much of our previous work on WIM emission lines, WHAM can obtain the same signal-tonoise ratio in 1/100th the integration time. WHAM is currently located at Kitt Peak National Observatory and operated remotely from Madison, WI. Through mid-1998, it will be dedicated to one of its primary tasks, a sky survey of the distribution and kinematics of the diffuse interstellar H ii. The observations described below were obtained when WHAM was located at Pine Bluff Observatory near Madison as part of its initial testing phase. l ϭ 130 b ϭ 0 l ϭ 130 Ϫ7Њ .5 on 1996 September 11-12. The first two directions were selected because they sample regions of relatively bright background emission (Reynolds 1983 ) and because previous observations revealed high [S ii]/Ha line intensity ratios characteristic of emission from the WIM (Reynolds 1985) . Also, (114Њ, 0Њ) is the direction in which an upper limit was set on the [O i] intensity with the previous, less sensitive spectrometer (Reynolds 1989) . The third direction was selected to sample gas above the Galactic midplane ( Ӎ 330-400 pc at the FzF 2.5-3 kpc distance of the Perseus arm). For comparison, spectra were also obtained toward a bright O star H ii region (NGC 7000) on 1996 July 22-23.
The diffuse background observations were carried out in the manner described by Reynolds (1989) , in which the "onsource" observations named above were alternated with [O i] and Ha observations toward higher Galactic latitude "offsource" directions where the intensity of the interstellar Ha emission, and presumably the interstellar [O i], is much weaker. For 114Њ, 0Њ the off-source directions were 120Њ, ϩ12Њ .5 and 108Њ, Ϫ12Њ .5. For 130Њ, 0Њ and 130Њ, Ϫ7Њ .5 the off-source directions were 130Њ, ‫51ע‬Њ. Each [O i] observation had a total integration time of 1800 s on-source and 1800 s off-source. Each Ha observation had a total integration time of 60 s "on" and 60 s "off." The observations toward NGC 7000 had integration times of 60 s for the [O i] and Ha with no off spectrum for the Ha.
The resulting spectra for 114Њ, 0Њ are shown in Figure 1 , which plots the signal versus the radial velocity with respect to the local standard of rest (LSR). The top two panels in Figure  1 show the on spectrum (diamonds) and the off spectrum (solid line) for the Ha and the [O i]. In the Ha spectra, the geocoronal line is the relatively narrow emission component at ϩ23 km s , while the interstellar Ha is the broader, more complex Ϫ1 profile composed of emission from both local gas near the LSR and more distant gas in the Perseus arm at Ϫ40 km s (see Ϫ1 also Reynolds 1983) . This interstellar Ha is quite prominent in the on (i.e., 114Њ, 0Њ) spectrum. In the off spectrum, it is weak, appearing only as an extended blue wing on the geocoronal line. At 114Њ, 0Њ the Ha emission near the LSR is severely blended on its blue side with the more intense interstellar emission associated with the Perseus arm and on its red side with the geocoronal line. difference spectra obtained by subtracting the higher Galactic latitude off-source spectrum from the corresponding on-source spectrum at 114Њ, 0Њ are also included. This subtraction greatly reduces the magnitude of the terrestrial features common to both directions relative to the interstellar emission at 114Њ, 0Њ. In the Ha difference spectra, the most prominent feature is the Ϫ40 km s component associated with the diffuse ionized gas Figure 2 shows the Ha and [O i] difference spectra for 130Њ, 0Њ (upper panels) and 130Њ, Ϫ7Њ .5 (lower panels). Interstellar [O i] is again clearly detected in both directions at the radial velocity of the interstellar Ha emission associated with the Perseus arm. In the 130Њ, 0Њ difference spectrum, no Ha appears near 0 km s because the intensity of the emission near the Ϫ1 LSR in the off spectrum is approximately the same or even a little brighter than in the on spectrum.
The Perseus arm Ha emission profile toward 130Њ, Ϫ7Њ .5 is much broader than the Ha profile associated with the Perseus arm emission toward 114Њ, 0Њ and 130Њ, 0Њ. It appears to be a blend of two radial velocity components, one at about Ϫ31 km s and a second at Ϫ60 km s (indicated by the two arrows).
On the other hand, the [O i] difference spectrum shows no evidence for the bluer portion (the Ϫ60 km s component) of uncertainty in the derived ratios because these spectra have relatively low signal-to-noise ratios and because their baselines are less well defined as a result of incomplete subtractions of the two relatively strong terrestrial emission lines. This uncertainty was estimated by fitting each spectrum with different baselines and by observing the goodness of fit for various values of the Gaussian's position, width, and area. A correction was also made for the small differences in the instrument's optical transmittance and detector quantum efficiencies between 6300 and 6563 Å . The results of these fits are presented in Table 1 , which lists the values and estimated uncertainties for the radial velocity, width, and intensity for the Perseus arm Ha emission components as well as the estimates for the velocity and width of the corresponding [O i] emission. The resulting [O i]/Ha line intensity ratio is also listed, followed by the hydrogen ionization ratio calculated from equation (1) for electron temperatures of 6000 and 10,000 K. Velocity components near the LSR are not included because of the large baseline uncertainty there, which is due to the imperfectly subtracted terrestrial ϩ are clearly sensitive to the temperature of the gas, which unfortunately is not well determined. A temperature near 8000 K is indicated by the widths of Ha and [S ii] l6716 emission line profiles in the diffuse background (Reynolds 1985 (Reynolds , 1988 , which is consistent with a lower limit of 5500 K derived from forbidden line intensities (see Reynolds 1993) . A more accurate determination will probably have to await the detection of the extremely weak [N ii] l5755 line, whose intensity relative to the [N ii] l6584 line is highly temperature sensitive (Osterbrock 1989 ). These observations place significant constraints on photoionization models and the relationship between the diffuse H ii and the H i. For example, the derived hydrogen ionization ratios for the WIM are much higher than that deduced for the warm ionized hydrogen toward the Galactic halo star HD 93521 by Spitzer & Fitzpatrick (1993) Table 1 ) that are based on the Ha width. A comparison of Ha and 21 cm maps has shown that at least some Ha is associated both spatially and kinematically with H i clouds (Reynolds et al. 1995) . Therefore, it will be interesting in future work to explore whether these Ha-emitting H i clouds have significantly higher [O i]/Ha ratios than those found in this study, that is, whether they have ratios consistent with the predictions for ionization-bounded H ii-H i interfaces or perhaps even partially ionized H i clouds.
